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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations*  Copies  of  these  guidelines  may  be  ob¬ 
tained  from  the  Office  of  Chief  of  Engineers,  Washington,  D.  C., 
20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human  life 
or  property.  Ihe  assessment  of  the  general  condition  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigations,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eval¬ 
uations  are  beyond  the  scope  of  a  Phase  I  Investigation;  however, 
the  investigation  is  intended  .to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  lowered 
or  drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  other¬ 
wise  be  detectable  if  inspected  under  the  normal  operating  environ¬ 
ment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  frequent  inspections  can  unsafe  conditions  be  de¬ 
tected  and  only  through  continued  care  and  maintenance  can  these 
conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest  rea¬ 
sonably  possible  storm  runoff),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  test  flood  should  not  be  in¬ 
terpreted  as  necessarily  posing  a  highly  inadequate  condition. 

Hie  test  flood  provides  a  measure  of  relative  spillway  capacity 
and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


NAME  OF  DAM:  North  Lake  Dam  No.  3 

(I.D.No.  N.Y.  113) 

STATE  LOCATED:  New  York 

COUNTY  LOCATED:  Westchester 

STREAM :  Mi anus  River 

BASIN:  Long  Island  Basin 

DATE  OF  INSPECTION:  May  26,  1981 


ASSESSMENT 

Examination  of  available  documents  and  a  visual  inspection 
of  the  dam  and  the  appurtenant  structures  did  not  reveal  condi¬ 
tions  which  constitute  an  immediate  hazard  to  human  life  or 
property. 

Using  Corps  of  Engineers'  Screening  Criteria,  it  has  been 
determined  that  the  dam  would  be  overtopped  for  all  storms  ex¬ 
ceeding  approximately  21  percent  of  Probable  Maximum  Flood  (PMF) . 
The  spillway  is,  therefore,  adjudged  as  "seriously  inadequate" 
and  the  dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam  because  of 
a  "seriously  inadequate  spillway"  is  not  meant  to  connote  the 
same  degree  of  emergency  as  would  be  associated  with  an  "un¬ 
safe"  classification  applied  for  a  structural  deficiency.  It 
does  mean,  however,  that  based  on  an  initial  screening,  and  pre¬ 
liminary  computations,  there  appears  to  be  a  serious  deficiency 
in  spillway  capacity  so  that  if  a  severe  storm  were  to  occur, 
overtopping  of  the  dam  would  take  place,  significantly  impactincr 
on  dam  stability  and  consequently  increasing  the  hazard  to  loss 
of  life  downstream  from  the  dam. 

It  is,  therefore,  recommended  that  within  3  months  of 
notification  to  the  owner,  detailed  hydrological/hydraulic 
investigations  of  the  structure  should  be  undetaken  to  more 
accurately  determine  the  site  specific  characteristics  of  the 
watershed  and  their  affect  upon  the  overtopping  potential  of 
the  dam.  At  the  same  time  further  analysis  of  the  structural 
stability  of  the  overflow  and  non-overflow  section  should  be 


performed,  in  the  interim,  a  detailed  emergency  action  plan 
must  be  developed  and  implemented  during  periods  of  unusually 
heavy  precipitation.  Also,  around-the-clock  surveillance  of  the 
structure  must  be  provided  during  these  periods. 

Stability  analyses  performed,  considering  the  dam  acting 
as  a  gravity  structure,  indicate  the  maximum  height  non-overflow 
section  of  the  dam  to  be  insufficiently  stable  with  regard  to  both 
overturning  and  sliding  for  the  normal  operating  condition.  Con¬ 
sequently  it  has  been  inferred  that  all  other  cases  including  ice 
loading,  h  PMF,  PMF  and  earthquake  loading  will  indicate  similar 
unsatisfactory  stability. 

The  structural  stability  of  the  dam,  based  on  available 
information  and  visual  inspection,  when  considered  as  a  gravity 
structure  appear  contradictory.  Based  on  the  analyses,  it  would 
appear  that  a  portion  of  the  dam  is  performing  as  an  arch.  Avail¬ 
able  data  to  evaluate  the  structure  as  an  arch  dam,  however,  is 
insufficient  to  perform  the  required  analysis.  However,  this 
data  should  be  developed  and  additional  stability  analyses 
performed. 

Of  additional  concern,  is  the  presence  of  significant 
amounts  of  ponded  surface  water  along  the  dam's  toe.  Portions 
of  these  water  are  assumed  to  be  derived  from  collected  sur¬ 
face  water  runoff,  however,  the  presence  of  heavy  marsh  vege¬ 
tation  and  "spongy  footing"  in  sloping  or  otherwise,  better 
drained  areas  along  the  dam's  toe  may  be  indicative  of  under¬ 
seepage.  Further  evaluation  of  potential  underseepage  should 
be  conducted. 

The  recommended  seepage  and  stability  evaluations  should 
be  initiated  within  3  months  of  notification  to  the  owner. 

In  addition,  the  dam  has  a  number  of  problem  areas  which 
require  further  attention.  The  following  remedial  measures 
must  be  completed  within  one  year: 

Removal  of  trash  and  debris  from  spillway  channel 

Patch-up  and  Repair  leaking  cracks  on  the  down¬ 
stream  dam  face 

Repair  or  replace  reservoir  drain  valve 

—  Remove  vegetative  growth  on  downstream  face  of  dam 

-  Remove  trees  shrubs  and  other  heavy  vegetative 

growth  immediately  downstream  of  dam  and  fill  and/or 
grade  ground  surface  to  direct  surface  water  runoff, 
away  from  the  dam. 


Provide  a  program  of  periodic  inspection  and  main¬ 
tenance  of  the  dam  and  appurtenances,  including 
yearly  operation  and  lubrication  of  the  reservoir 
drain  system.  Document  this  information  for  future 
reference.  The  emergency  action  plan  described  in 
Section  7 . Id  should  be  maintained  and  updated 
periodically  during  the  life  of  the  structure. 


OVERVIEW  OF  DAM. 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

The  Phase  I  inspection  reported  herein  was  author¬ 
ized  by  the  Department  of  the  Army,  New  York  District,  Corps 
of  Engineers  Contract  No.  DACW  51-81-C-0008  in  a  letter  dated 
14  December  1981,  in  fulfillment  of  the  requirements  of  the 
National  Dam  Inspection  Act,  Public  Law  92-367,  8  August  1972. 

b.  Purpose  of  Inspection 

This  inspection  was  conducted  to  evaluate  the  existing 
conditions  of  the  dam,  to  identify  deficiencies  and  hazardous  con¬ 
ditions,  to  determine  if  these  deficiencies  constitute  hazards 
to  life  and  property,  and  to  recommended  remedial  measures 
where  required. 

1.2  DESCRIPTION  OF  THE  PROJECT 


a .  Description  of  the  Dam  and  Appurtenant  Structure 

North  Lake  Dam  No.  3  is  a  600  ft  long  rubble  masonry 
faced  concrete  and  cyclopean  masonry  structure.  Near  the  north 
and  south  extremes  it  performs  as  a  gravity  dam  whereas  the 
central  portion  of  the  structure  is  performing  as  an  arch  but¬ 
tressed  against  two  masonry  and  concrete  abutments  (See  Appendix  A) . 
Maximum  height  of  the  arch  section  is  32  ft  above  the  adjacent 
downstream  "plaza".  The  back  slope  of  the  structures  near  ver¬ 
tical  with  the  downstream  face  sloping  at  about  8V:1H.  Crest 
width  is  typically  4  ft. 

The  service  spillway  (See  Photographs  2  &  3)  is  a 
bi-level  slot  in  the  upper  central  portion  of  the  crest  having 
a  maximum  width  of  17  ft  for  the  1.25  foot  deep  upper  slot 
whereas  the  low  level  slot  is  0.5  ft  deep  and  only  3  ft  wide. 
Overflow  waters  are  collected  in  a  9  x  17  foot  rectangular  box 
structure  (See  Photograph  4)  at  the  toe  of  the  dam  and  discharged 
through  a  buried  4x4  foot  reinforced  concrete  box  culvert 
flowing  eastward  and  discharging  into  Long  Pond  immediatelv 
east  of  Windmill  Farms  Road. 
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The  dam  is  equipped  with  a  reservoir  drain  system 
composed  of  an  upstream  inlet  structure  and  16  inches  iron 
pipe  (according  to  original  design  drawings) .  A  gate  valve 
located  immediately  downstream  of  the  dam  controls  flow  through 
the  system.  Waters  are  discharged  into  the  spillway  collection 
sump  and  passed  through  the  previously  mentioned  4x4  foot 
box  culvert. 

b.  Location 


North  Lake  Dam  No.  3  is  located  in  Westchester 
County  on  the  Mianus  River,  immediately  southeast  of  the  inter¬ 
section  of  Upland  Lane  and  Windmill  Road,  approximately  2  miles 
northeast  of  The  Town  of  Armonk,  New  York.  The  dam  is  in  a 
moderately  densely  populated  area  known  as  Windmill  Farms  and 
directly  upstream  of  Long  Pond. 

c.  Size  and  Classification 

The  dam  is  32  ft  high  and  has  a  reservoir  with  a 
maximum  storage  capacity  of  249  acre-feet  and,  therefore,  is 
classified  as  a  small  dam. 

d.  Hazard  Classification 


The  dam  is  in  the  "high"  hazard  potential  category 
because  of  its  close  proximity  (within  0.25  miles)  to  num- 
ous  residences  downstream  and  its  location  upstream  of 
Lond  Pond. 


e.  Ownership 

North  Lake  Dam  No.  3  is  owned  by  the  North  Lake 
Association,  Windmill  Farms,  Armonk,  New  York  10504,  Tel. No.: 

(914)  273-3719.  Operation  and  Maintenance  of  the  facility  is 
performed  by  the  Dam  Committee  of  the  North  Lake  Association. 

Prime  contact  at  the  North  Lake  Association  is  Mr. Ernest  Rudinger, 
President. 


f .  Purpose  of  Dam 

The  dam  was  constructed  solely  for  the  development 
of  a  lake  to  be  used  for  recreation. 

g.  Design  and  Construction  History 

Preliminary  design  drawings  for  the  dam  were  pre¬ 
pared  by  Elwyn  E.  Seelye  &  Company  Consulting  Engineers, 

101  Park  Avenue,  New  York,  N.Y.  in  1936.  The  dam  was  not  built 
according  to  the  design,  however,  and  no  as-built  drawings  or 
other  construction  documentation  is  known  to  exist.  The  dam 
was  reportedly  constructed  in  1936. 
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h.  Normal  Operating  Procedures 

Water  is  released  through  an  uncontrolled  overflow 
at  the  center  of  the  dam  crest.  The  valve  controlling  the 
drain  reportedly  is  in  poor  working  condition  and  is  not 
used  to  control  the  reservoir  level. 


1.3  PERTINENT  DATA 

a.  Drainage  Area 

b.  Discharge  at  Damsite 

Flood  level  at  Damsite 

Reservoir  Drain 
Principal  Spillway 

Maximum  Pool 

c.  Elevation  (USGS) 

Top  of  Dam 
Maximum  Pool 
Normal  Pool 
Spillway 

Low  Level  Invert 
Flood  Level  Invert 

Reservoir  Drain 

Upstream  Invert 
Downstream  Invert 

d.  Reservoir 

Length  of  Normal  Pool 
Length  of  Maximum  Pool 

e .  Storage 

Normal  Pool 
Maximum  Pool 

f .  Dam 
Type 
Length 


0.26  sq.  miles 


(Maxi.)  unknown 

inoperable 

70.0  cfs 


573.75*  feet 
573.75*  feet 
572.0  feet 


572.0  *  feet 
572.5  feet 


unknown* 
533.75  feet 


0.36  miles 
0.36  miles 


210  acre-feet 
249  acre-feet 


Masonry/Concrete  Gravity 
w/Arch  center  Span 
600  +  feet 


*  Based  on  original  design  drawing  data  corrected  to 
USGS  Datum  for  Existing  Pool  Elevation. 
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Upstream  Slope 
Downstream  Slope 
Crest  Elevation 
Crest  Width 
Grout  Curtain 

Spillway 

Type 


Length 

Crest  Elevation 

Low  Level 
High  Level 

Upstream  Channel 
Downstream  Discharge 


Near  Vertical 
8V:1H 
573.75  ft 
4  feet 
None 


Bi-level  broad 
crested  overflow 
section  of  dam 
17  feet 

572.0  feet 
572.5  feet 

None 

4'  x  4  '  Box  culvert 
from  drop  structure  at 
toe  of  dam  to  open 
channel 


Reservoir  Drain  and  Pipeline 

Upstream  unknown 

Downstream  16  "  cast  iron  pipe  con¬ 

trolled  by  downstream 
gate  valve  discharge  in¬ 
to  9  x  17  foot  rectangular 
well  at  the  downstream 
toe.  Water  is  conveyed 
from  the  collection  well 
via  a  4  x  4  foot  rein¬ 
forced  concrete  buried 
box  culvert  exiting  down¬ 
stream  of  Windmill  Road 
and  flowing  into  the 
Miamus  River  Channel. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  GEOLOGY 


North  Lake  Dam  No.  3  is  located  in  the  New  England  Up¬ 
land  Section  of  the  New  England  Maritime  Physiographic  province. 
The  bedrock  in  this  section  consists  of  metamorphic,  igneous 
and  sedimentary  rocks  which  have  undergone  a  complex  sequence 
of  deposition,  folding,  faulting  and  erosion.  In  the  vicinity 
of  the  damsite,  bedrock  is  primarily  composed  of  Fordham  Gneiss. 

2.2  SUBSURFACE  INVESTIGATIONS 


No  data  from  subsurface  exploration  of  the  site  are 
available 

2.3  DESIGN  RECORDS 


Available  original  design  and  composite  interpretation  of 
existing  and  as  designed  structure  drawings  are  presented  in 
Appendix  A. 

2.4  CONSTRUCTION  RECORDS 

Construction  records  for  the  dam  are  unavailable  or 
non-existent. 

2.5  OPERATION  RECORDS 

According  to  Mr.  Ban  Qamar,  representative  of  North  Lake 
Association,  there  are  no  records  of  operation. 

2.6  EVALUATION  OF  DATA 

The  information  obtained  from  the  available  documents 
and  a  visual  inspection  was  considered  adequate  for  the  Phase  I 
inspection  and  evaluation  with  the  exception  of  detailed  infor¬ 
mation  to  analyze  stability  of  the  central  dam  section  as  an 
arch. 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


The  visual  inspection  of  the  North  Lake  Dam  No.  3 
was  conducted  on  May  26,  1981.  The  weather  was  clear  and  warm 
with  air  temperature  about  80°F.  At  the  time  of  inspection  the 
lake  level  was  about  3-inches  above  the  spillway  low  level  invert. 

b.  Dam 


The  overall  structural  integrity  of  the  dam  is  good 
with  only  minor  spalling  of  the  crest  and  upstream  face  and 
minor  cracks  within  the  downstream  face  being  observed.  The 
vertical  and  horizontal  alignments  of  the  dam  show  no 
signs  of  appreciable  movements.  However,  the  following  adverse 
conditions  were  noted. 

(1)  There  is  minor  seepage  through  small  cracks 
in  the  masonry  located  at  isolated  areas  along  the  entire  dam 
(See  Photographs  6  &  7) . 

(2)  Vegetation  is  growing  on  the  downstream  face 
of  the  dam  (See  Photographs  7  &  8) . 

(3)  The  gate  valve  controlling  the  reservoir  drain 
is  not  in  good  working  condition  and  may  not  woric  at  all. 

c.  Spillway 

The  spillway  appears  in  good  structural  condition 
with  the  exception  of  minor  spalling  at  the  crest. 

d.  Downstream  Spillway  Channel 

The  spillway  channel,  located  immediately  downstream 
of  the  box  culvert  discharge  pipe  is  blocked  with  trees,  bushes 
and  debris  (See  Photograph  5) . 

e .  Reservoir  Drain  Channel 


The  reservoir  drain  uses  the  same  box  culvert  dis¬ 
charge  pipe  as  the  spillway  exiting  into  the  spillway  channel. 
The  channel  is  blocked  by  trees,  bushes  and  debris. 

f .  Abutments 

The  dam  abutment  areas  are  generally  in  good  con¬ 
dition.  Minor  seepage  from  the  abutment  rock  was  observed 
near  the  south  end  of  the  dam. 


6 


g. 


Downstream  Toe  Area 


The  downstream  toe  area  supports  a  lush  vegetative 
growth  consisting  of  a  variety  of  deciduous  trees,  bushes, 
shrubs  and  reeds.  Standing  water  is  present  at  several 
localized  topographic  lows  along  the  entire  length  of  the  dam. 
(See  Photograph  10) .  Near  surface  soils  in  these  low  areas 
appear  to  be  organic  and  are  extremely  wet  and  soft.  Near  sur¬ 
face  soils  along  the  dam  toe  in  areas  other  than  these  lows  are 
primarily  sandy,  moist  to  wet  and  "spongy",  indicating  the 
possible  presence  of  seepage  from  beneath  the  dam. 

h.  Reservoir  Area 


No  slides  or  general  instabilities  were  observed 
along  the  reservoir  shoreline  in  the  general  vicinity  of  the 
dam.  No  significant  sedimentation  was  observed  along  the  dam. 
The  reservoir  was  free  of  floating  debris  and  trash. 

3.2  EVALUATION  OF  OBSERVATIONS 


Although  deficiencies  were  observed,  there  is  no  indica¬ 
tion  that  the  dam  is  in  imminent  danger.  Some  of  the  deficien¬ 
cies  noted  previously  are  minor  and  should  be  corrected  in  con¬ 
junction  with  routine  maintenance.  Other  conditions  which 
may  present  potential  for  further  deterioration  or  which  require 
further  data  for  evaluation  need  further  investigation  and/or 
repair. 


The  following  is  a  summary  of  the  problem  areas  encountered 
and  recommended  correction  measures  or  further  study  requiring 
immediate  attention: 

1.  Investigate  the  source  of  ponded  water  present 
at  the  toe  of  the  dam. 

2.  Remove  vegetative  growth  from  downstream  dam's  face. 

3.  Debris  and  logs  present  in  spillway  channel  should 
be  removed. 

4.  The  reservoir  drain  gate  valve  should  be  repaired 
to  a  good  working  condition  or  suitably  replaced. 

5.  A  program  of  periodic  inspection  and  maintenance 
of  the  reservoir  drain  and  its  control  facilities 
should  be  developed  and  implemented.  This  infor¬ 
mation  should  be  documented  for  future  reference. 

An  emergency  action  plan  should  be  developed. 


SECTION  4  -  OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  PROCEDURES 

No  written  operation  and  maintenance  procedures  exist 
for  the  project.  The  normal  operation  is  to  allow  flow  through 
the  service  spillway. 

4.2  MAINTENANCE  OF  DAM 

It  is  reported  that  no  routine  maintenance  of  the  dair 
is  performed. 

4.3  WARNING  SYSTEM  IN  EFFECT 

No  warning  system  is  in  effect  or  in  preparation. 

4.4  EVALUATION 


The  overall  operation  and  maintenance  of  the  North  Lake 
Dam  is  considered  inauequate  as  a  result  of  the  following 
conditions : 


1.  Poo/' ’  /  operating  or  possibly  inoperable  reservoir 
draii.-  valve 

2.  Vege»:«.t.  >  ve  growth  on  the  downstream  face 

3.  Numerous  cracks  and  seepage  in  the  -Face  of  the 
structure 

4.  Absence  of  a  written  operation  and  maintenance 
procedure 

Absence  of  any  written  maintenance  history 
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SECTION  5  -  HYDROLOGY/HYDRAULICS 


5.1  DRAINAGE  AREA  CHARACTERISTICS 


The  North  Lake  Dam  is  located  in  North  Castle  Township, 
Westchester  County,  New  York  (Hydrologic  Unit  Code  No.  01100006) , 
immediately  southeast  of  the  intersection  of  Upland  Lane  and 
Windmill  Road,  about  2  miles  northeast  of  the  Town  of  Armonk, 

New  York.  The  basin,  which  is  roughly  rectangular  in  shape 
rises  from  a  lake  elevation  of  572  to  over  700  ft  mean  sea 
level.  The  lake  occupies  12.8%  of  the  0.26  square  mile  drainage 
area,  with  moderately  steep  wooded  slopes  and  narrow  valleys. 

5.2  ANALYSIS  CRITERIA 

Spillway  capacity  adequacy  was  analysed  by  developing 
a  design  flood,  using  the  unit  hydrograph  method  and  the  Probable 
Maximum  Precipitation  (PMP) .  The  all  seasons  200  square  mile 
24  hours  PMP  for  the  North  Lake  area,  taken  from  Weather  Bureau 
sources  (Ref.  1),  is  22  inches.  The  unit  hydrograph  was  computed 
by  the  Snyder  method  using  coefficient  of  2  and  0.625  for  C 
and  Cp,  respectively.  The  inflow  hydrograph  was  developed 
by  the  U.S.  Army  Corps  of  Engineers  HEC-1DB  computer  program 
(Ref.  2).  Loss  rates  of  1.0  inch  initial  loss  and  0.1  inch/hour 
constant  loss  were  estimated  as  being  representative  of  the  basin 
for  the  design  storm. 

In  accordance  with  the  recommended  guidelines  for  Safety 
Inspection  of  Dams  (Ref.  3),  the  adequacy  of  the  spillway  was 
analyzed  using  the  Probable  Maximum  Flood  (PMF) .  A  multi-plan 
analysis  was  performed  for  the  full,  0.75,  0.50  and  0.25  PMF. 

5.3  SPILLWAY  CAPACITY 


The  ungated  bi-level  concrete  spillway,  with  a  crest 
elevation  of  572  ft  (MSL)  is  17.0  ft  in  length  with  a  maximum 
depth  of  1.75  ft.  The  computed  maximum  discharge  with  the 
water  surface  at  elevation  573.75  (top  of  dam)  is  70.4  cfs. 

5.4  RESERVOIR  CAPACITY 


The  normal  reservoir  capacity  is  listed  as  210  acre-feet. 
The  computed  surcharge  storage  of  39  acre-feet  is  equivalent  to 
approximately  2.8  inches  of  runoff  over  the  entire  basin. 

5.5  FLOODS  OF  RECORDS 


There  are  no  records  available  of  floods  or  maximum  lake 
elevation. 
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5.6  OVERTOPPING  POTENTIAL 


The  potential  of  the  dam  being  overtopped  was  investiga¬ 
ted  on  the  basis  of  the  spillway  discharge  capacity  and  the 
available  surcharge  storage  to  meet  the  selected  design  flood 
inflows . 

The  analysis  was  performed  assuming  that  the  water  sur¬ 
face  in  the  reservoir  was  at  spillway  crest  elevation  at  the 
start  of  the  flood  event.  The  computed  PMF  inflow  peak  was 
922  cfs.  The  HEC-1DB  analysis  indicated  that  the  dam  will  be 
overtopped  by  floods  exceeding  21  percent  of  the  PMF.  Following 
is  a  summary  of  the  computer  analysis. 


RATIO 

PEAK 

PEAK 

DEPTH  OVER 

OF 

INFLOW 

OUTFLOW 

DAM 

PMF 

(cfs) 

(cfs) 

(feet) 

1.00 

922 

923 

.62 

0.75 

692 

690 

.50 

0.50 

461 

456 

.36 

0.25 

231 

143 

.11 

EVALUATION 

The  dam  does  not  have  sufficient  spillway  capacity  to 
pass  either  the  PMF  or  one-half  (h)  PMF  without  overtopping 
of  the  dam.  The  overtopping  of  the  dam  could  cause  the  failure 
of  the  dam,  thus  signif icantly  increasing  the  hazard  for  the 
loss  of  life  downstream.  The  spillway  is,  therefore,  assessed 
as  "seriously  inadequate"  and  the  dam  is  assessed  as  unsafe, 
non-emergency . 


10 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Visual  observations  did  not  reveal  any  conditions 
which  at  present  adversely  affect  the  structural  stability  of 
the  dam.  Seepage  observed  at  the  south  abutment  is  exiting 
from  fractures  within  the  foundation  rock  and  not  at  the  inter¬ 
face  and  therefore  is  not  considered  an  immediate  hazard.  The 
true  source  and  nature  of  surface  waters  at  the  toe  of  the  dam 
need  further  study. 

b.  Design  and  Construction  Drawings 

Original  design  drawings  do  not  conform  to  the  struc¬ 
ture  as  it  stands  today.  No  construction  drawings  or  record 
of  construction  are  available. 

c.  Operating  Records 

There  are  no  operating  records  for  the  dam.  However, 
a  series  of  correspondence  included  as  Appendix  E  provide  a 
partial  record  of  past  inspection  and  evaluation  of  the  struc¬ 
ture.  Of  particular  note  is  a  letter  dated  April  17,  1964, 
prepared  by  Mr.  Ralph  L.  McDonald  addressing  dam  cracks,  seepage 
and  stability  of  the  dam  performing  as  an  arch. 

d.  Post-Construction  Changes 

There  are  no  reported  post-construction  changes  to 
the  dam.  Some  repair  work  to  patch-up  minor  cracks  on  both 
the  upstream  and  downstream  faces  of  the  dam  was  reportedly 
performed  in  1968  (See  Corps  of  Engineers  letter  dated  May  1978) . 

e.  Seismicity  Stability 

The  dam  is  located  in  Seismic  Zone  1  and  in  accor¬ 
dance  with  recommended  Phase  I  guidelines.  However,  based  on 
the  past  earthquake  activity  in  the  area,  the  New  York  State 
Geological  Survey  considers  the  area  to  be  more  characteristics 
of  a  Zone  2  setting.  Based  on  this  assessment  the  dam  is  con¬ 
sidered  in  the  Seismic  Zone  2. 
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SECTION  7  -  ASSESSMENT/RECOMMENDATIONS 


7 . 1  ASSESSMENT 


a.  Safety 

Examination  of  the  available  documents  and  a  visual 
inspection  of  the  dam  and  the  appurtenant  structures  did  not 
reveal  conditions  which  constitute  an  immediate  hazard  to 
human  life  or  property.  However,  the  dam  has  some  deficiencies 
which  require  further  investigation  and  remedial  action. 

Using  the  Corps  of  Engineers'  Screening  Criteria  for 
review  of  spillway  adequacy,  it  has  been  determined  that  the 
dam  would  be  overtopped  for  all  storms  exceeding  approximately 
21  percent  of  the  Probable  Maximum  Flood  (PMF) .  The  overtopping 
of  the  dam  could  significantly  impact  on  the  stability  of  the  dam, 
thus  increasing  the  hazard  to  loss  of  life  downstream.  The  spill¬ 
way  is,  therefore,  adjudged  as  "seriously  inadequate"  and  the 
dam  is  assessed  as  unsafe,  non-emergency. 

The  classification  of  "unsafe"  applied  to  a  dam 
because  of  a  "seriously  inadequate"  spillway  is  not  meant  to 
connote  the  same  degree  of  emergency  as  would  be  associated  with 
an  "unsafe"  classification  applied  for  a  structural  deficiency. 

It  does  mean,  however,  that  based  on  an  initial  screening 
and  preliminary  computations,  there  appears  to  be  a  serious 
deficiency  in  spillway  capacity  so  that  if  a  severe  storm 
were  to  occur,  overtopping  of  the  dam  would  take  place, 
potentially  reducing  dam  stability  such  that  it  would  sig¬ 
nificantly  increase  the  hazard  to  loss  of  life  downstream 
from  the  dam. 

The  structural  stability  of  the  dam,  based  on 
available  information  and  visual  inspection,  when  considered  as 
a  gravity  structure  appear  contradictory.  Analysis  indicate 
instability  whereas  performance  indicates  otherwise.  Based  on 
the  analyses  it  would  appear  that  a  portion  of  the  dam  is  per¬ 
forming  as  an  arch.  However,  data  available  to  evaluate  the 
structure  as  an  arch  dam  is  insufficient  to  perform  the 
required  analysis.  Further  cause  for  concern  is  the  sta¬ 
bility  of  the  downstream  area  with  respect  to  developing  a 
condition  of  liquefaction  (zero  effective  stress)  as  a  result 
of  high  seepage  gradients.  The  extremely  wet  and  spongy  nature 
of  the  near  surface  soils  at  the  toe  of  the  dam  throughout  a 
majority  of  its  length  can  be  indicative  of  seepage  either  from 
beneath  or  through  the  dam.  Preliminary  analyses  performed 
to  assess  seepage  passing  beneath  the  dam  and  exiting  at  the 
toe  indicates  a  factor  of  safety  with  regard  to  critical  exit 
gradients  ranging  between  1.65  and  2.21.  If  seepage  were  not 
passing  below  the  dam  but  through  cracks  above  the  base  con¬ 
siderably  lower  factors  of  safety  would  result.  Further  in¬ 
formation  regarding  the  geohydrologic  conditions  at  the  toe 
of  the  dam  are  required  to  further  evaluate  seepage  stability. 
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b.  Adequacy  of  Information 


The  information  and  data  available  were  generally 
adequate  for  performance  of  this  investigation  with  the  excep¬ 
tion  of  sufficient  structural  detail  to  permit  performing 
stability  analysis  as  an  arch  dam. 

c •  Need  for  Additional  Investigations 

A  detailed  hydrological/hydraulic  investigation  of 
the  structure  should  be  undertaken  to  more  accurately  determine 
the  site  specific  characteristics  of  the  watershed. 

Development  of  detailed  information  regarding  the 
construction  of  the  dam  is  necessary  to  permit  stability  analysis 
of  the  arch  section.  Details  pertaining  to  structural  geometry, 
material  properties  of  both  the  dam  and  foundation  soils  and 
details  of  structural  connections  and  reinforcement  within  the 
dam  are  required  to  complete  the  analysis. 

A  detailed  investigation  to  determine  source  of 
ponded  surface  waters  at  the  toe  of  the  dam  and  their  potential 
indication  of  underseepage  should  be  undertaken  to  provide  data 
for  more  detailed  seepage  analyses. 

d.  Urgency 

The  additional  investigations  which  are  required 
must  be  initiated  within  3  months  from  the  date  of  notification. 
Within  12  months  of  notification,  remedial  measures  as  a  result 
of  these  investigations  must  be  initiated,  with  completion  of 
these  measures  during  the  following  year.  In  the  interim, 
develop  an  emergency  action  plan  for  the  notification  of  down¬ 
stream  residents  and  proper  around-the-clock  surveillance  of 
the  dam  during  periods  of  extreme  runoff.  The  other  problem 
areas  listed  below  must  be  corrected  within  one  year  from 
notification . 

7.2  RECOMMENDED  MEASURES 


1.  The  results  of  the  aforementioned  investigation 
and  analyses  will  determine  the  appropriate  re¬ 
medial  measures  required  regarding  spillway  modi¬ 
fication,  dam  stability  and  seepage  considerations. 

2.  Repair  or  replace  low  level  outlet  gate  valve  to 
a  good  working  condition. 
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Remove  debris  and  logs  from  spillway  discharge 
channel . 

Patch-up  and/or  repair  spalled  concrete  at  crest 
and  minor  leaks  on  the  downstream  face. 

Remove  all  vegetative  growth  from  downstream  face. 

Provide  a  program  of  periodic  inspection  and  main¬ 
tenance  of  the  dam  and  appurtenance  including  yearly 
operation  and  lubrication  of  the  reservoir  drain  and 
its  control  facilities.  Document  this  information 
for  future  reference.  Establish  an  emergency  action 
plan  and  maintain  and  update  it  periodically  during 
the  life  of  the  structure. 
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VISUAL  INSPECTION  CHECKLIST 


APPENDIX  C 


visti/M.  TNsrixrroN  riir.na.rsT 

c  Data 

a.  General 

Name  of  Dam  _ A /fa)/s>  A/ o,  3 

l'ed.  lie.  S  //V //3  _  DCC  Dam  No.  23Z  -  /O  93 _ 

River  Basin  _ ; _ 

Location:  Town  /Ycz-rjJ  (fa<rr/z-  County  _ 

Stream  Name  _ _ ' 

Tributary  of  //fa a' us  _ . 

Latitude  {N)  _ *//  ~  £?'5,«9 _  Longitude  (W)  (773  ~  /QS 

Type  of  Dam  _ -5T -TAUC-  /fad  S-0/JiS.y _ _ _  ___ _ 

Hazard  Category _ _ / _ 

Date(s)  of  Inspection  //fa  y  '26  /9%!  _ 

Weather  Conditions  fa'&ss/sy  v  fa/QA/n 

Reservoir  Level  at  Time  of  Inspection  £/,  607* _ 

b.  Inspection  Personnel  fa  c-v^  v  fa/d  /?7Usj  ,  T/n  c  to  a  /  </>?-  orcefa  rJt  m 

_ Jo  bn  fad  /)&CC  ,  fa-Zu  Tez/sJi  00  /  //■;  a  ,,jrcJZ. _ _ _ _ 

c.  Persons  Contacted  (Including  Address  &  Phone  No.)  _ _ 

_ /W.  farf/J  £?/? /??/?£.  ZS  6/p/auo  <!</},, os,,',  J)  faj  gjyys 

//>£££.  (9/t/)z~73''3  _ ' 

fa\z  ■  €<l tJeST  7/nD/A/CfdC,  3>8  /Jort-p]  /J//JD/71/J)  fat. AT 

A  emOrJ  Jt,  M  S<?sfa  (VH)  -  Z7 3 - 37 rt _ 

d.  History: 

Date  Construct:  ‘  /  93  b _  Date(s)  Reconstructed  _ _ 


Designer  £ /(>J  V /•/  •  brJSu/Asvt 

Constructed  By  _ // rJ  / VQyjfj _ 

Owner _ MozttJ  //fa  /ts o c  /,> -n?e */ _ _ 


Sheet  1 


Embankment 


a.  Characteristics 


(1)  Embanloiicnt  Material 


(2)  Cutoff  Type 


(3)  Impei’vious  Core 


(4)  Internal  Drainage  System 


a//a 


(S)  Miscellaneous 


b.  Crest 


CD  Vertical  Alignment 


/j/t 


/y/j 


(2)  Horizontal  Alignment  _ 

(3)  Surface  Cracks  /vA  '  _ 

co  Miscellaneous  /j//A _  ' 

•  -• 
c.  Upstream  Slope 

(1)  Slope  (Estimate)  (V:H)  />A _ 

C2)  Undesirable  Growth  or  Debris,  Animal  burrows  X/; 

(3)  Sloughing,  Subsidence  or  Depressions  "k 


Sheet  2 


(ll)  Slope  1’ rot  action 


(5) 


Surface  Cracks  or  Movement’  at  Toe 


ss/a 

4 


d.  Downstream  Slope 

(1)  Slope  (Estimate  -  V:ll) 


/y/t 


(2)  Undesirable  Growth  or  Debris,  Animal  Burrows 


(3)  Sloughing,  Subsidence  or  Depressions  /jjl\ 


00  Surface  Cracks  or  Movement  at  Toe 


jjJl 


(5)  Seepage 


mA 


(Q  External  Drainage  System  (Ditches,  Trenches;  Blanket) 


(7)  Condition  Around  Outlet  Structure  flj/l 


(8)  Seepage  Beyond  Toe 


ajJa 


c.  Abutments  -  Embankment  Contact 

_ 


Sheet  3 


(1)  J'rosion  at  Contact 


£ 


b.  Sedimentation  /Yo  G  tt r 

A/o  c/e.e,£lS 


/ 

.  Unusual  Conditions  Which  Affect  Dam 


'f < C/9 


Condition  of  Auxiliary  Spillway 


d.  Condition  of  Discharge  Convey ance  Channel  /^/Z77/?//(S 

T^ee^s  _ _ _ _ ■ _ 


Reservoir  Drain/Outlet 


.  Type:  Pipe 


JL 


Conduit 


Other 


Material:  Concrete 
Size:  /£  ;/^cJL 


Metal  £>>7- u-r-esJ  Other 
Length  2*/  £*>.■& 


Tr 


•  Invert  Elevations:  Entrance  f//ukiuao-.’J  _  Exit 

Physical  Condition  (Describe) :  Unobservable  _ IS 

Material:  _ _ _ _______ 

Joints : 


Ali gnment 


Structural  Integrity: 


£Ulki. 


jLUtel&L 


Hydraulic  Capability: 


Means  of  Control:  Gate 
Operation:  Operable 


V.-lvc 


Inoperable 


_  Uncontrolled 

X  '  Other 


Present  Condition  (Describe)  :  di&\rs,  j-L  £  opeyr^>-rc-.  Aua 

//>  <Q  ('Q  f—  ion  OCQflSZ. 'jer  (>#/•,■  ,)-<G/rfu/t-:f*,  uiSfS.t  -  tfrltlt  lo<+>r-rt>  c-C  rr\ 

V  4/SJS  D/tTU/T)  -  992  Cr  d*s/jrS  R&/rf*.0  ^  &S  £JOM. 

"  ‘  /  '  '  '  ••  - 

Sheet  6 


Sheet  7 


3.  Abutments  ^ rj//: ^ .-r~  /=f  ~<n/-r-ni  A# « ryri-Sn-r  XJ/»^r 

»  1/  "* 

PreJ? -A*->k  OG/j-rfic-r- _ ; _ 

k.  Control  Gates _ os-f  >' ,)ei i<*„ _ _ _ 


1.  Approach  &  Outlet  Channels  //o  /f-pr>  ro  sc/,  ^  r-/°  -r 

C'/Lr,A>,jjJl  //^/cc/  -T^rae*,  <=/.£/?  ij- _ ___ _ _ 


m.  Energy  Dissipators  (Plunge  Pool,  etc.) 


n.  Intake  Structures  //or  //g /£>/•*- 


o.  Stability  r 


p.  Miscellaneous 


Sheet  B 


10)  Appurtenant  Structures  (Powerhouse , Lock .Gatehouse , Other) 

Description  and  Condition  _ 

_ <d©  s  Ay  erf  -5c>///u>  \ 


a. 


HYDROLOGIC  DATA  AND  COMPUTATIONS 


APPENDIX  D 


CHECK  LIST  FOR  DAMS 
HYDKOLOC1C  AIM)  HYDRAULIC 
ENGINEERING  DMA 


1 


1) 

2) 

3) 


'0 


5) 


1) 

2) 

3) 

*) 

5) 

6) 

7) 

8) 


AREA -CAPACITY  DATA: 


Elevation 

(£t.) 


Surface  Area 
(acres) 


Storage  Capacity 
(acrc-ft.) 


Top  of  Dam 


s~73,7ir  * 


2Z.3 


Design  High  Water  ft 

(Max.  Design  Pool)  & 


Auxiliary  Spillway 
Crest 

Pool  Level  with 
Flashboards 

Service  Spillway 
Crest 


/i/o 

t 


■2-1.6 


JViL  P>ATMA»v 


2W 

^/O 


Z\0 


D7SCHAP.CES 

Average  Daily 

Spillway  (3  Maximum  High  Water 
Spii  iway  (?  Design  High  Water 
Spillway  @  Auxiliary  Spillway  Crest 
Low  Level  Outlet 

Total  (of  all  facilities)  (3  Maximum 
Maximum  Known  Flood 
At  Time  of  Inspection 


Volume 

(cfs) 

10.? 

tf/jkv£>CA/A/ 

Elevation  _ AJ  &  fJ  (L- 

...JX/dJLUPiiStJ 

High  Water  10.? 

f/fubjoct/AS 


D/bv 

CREST 


ST:  ELEVATION:  J~73. 7£ 

Type:  _ I^-Ia  Cf,  CoyOC{li4z.  d  c*^r  hpJnW  /Mu 

Width:  _ H  f-ctA _  Length:  (£>  GO  _ 

Spillover  h  i  }'&J- £  )oT _ '  _ 

•  t 

Location  Top  CtP^nT-ttr  nj  d  _ 

$f>'l  I J  0  U  Ssn.  ’  j) 


.Anxci 

(  Put'/  J 


SPILLWAY: 


SERVICi 


STZ-O 


t>',  -LeoJ  £  k 


/"O/ulL. 


Elevation 


_  Width  _ 

T.ype  of  Control 

_ Uncontrol  led _ 

Control  1 sd : 

_ _  Type  _ 

(Flashboards;  gate) 

_  t.'umbe  r  _ 

_ Size/Length  _ _ 

Invert  Material 

Anticipated  Length 
of  operating  service  _ 

_  Chute  Length _ _ 

Height  Between  Spillway  Crest 
ft  Approach  Channel  Invert 
(Weir  Flow) 


AUXILIARY 


<Ajo  aJ 


IlYDROMETE  ROLOG ICAL  CAGES: 


Type  :  _ 

Location:  _ 

Records: 

Date  - 

Max.  Reading  -  1  —  _ 

FLOOD  Y/ATER  CONTROL  SYSTEM: 

Warning  System:  _ /yo/Jg-  / /U 

Method  of  Controlled  Releases  (mechanisms): 


DRAINAGE  AREA: 


>  A 


z?.  z  & 


DRAINAGE  BASIN  RUNOFF  CHARACTERISTICS: 

Land  Use  -  Type:  Z/pooS  "  7& S //2>*s? 

Terrain  -  Relief:  _ 

Surface  -  Soil: 


/ 


//»s 


Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(su  rface  or  subsurface  conditions) 


/Oo  /  J  <z~  o 


Potential  Sedimentation  problem  areas  (natural  or  man-made;  present  or  future) 

_ //si,  t  Q  _ 


Potential  Backwater  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

_ _  /y<rx-?„ _ _ 


Dikes  -  Floodwalls  (overflow  &  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  _ _ _ _ 

Elevation:  _ _ _ 

Reservoir: 

Length  g  Maximum  Pool  _  Z*  3  C? _  (Miles) 

Length  of  Shoreline  (g  Spillway  Crest) _ </,  _ _  (Miles) 
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Mr.  Pat  J.  Dcesha,  Deputy  Supe< visor 

A  review  of  the  owners*  records  indicate-  that  a  cii.ilor  seepage  problem 
occurred  apprcxJi.-i.'.tcly  10  years  ajo  and  «s  treated  with  grout  and  coaled 
on  the  n ; r  t r  r  j  if  n  c  e .  The  seepage  in  this  cascnloccurred  at  the  fop  of  the 
"'den.  This  recently  observed  seepage  is  not  considered  don^arou;.  to  the 
structure  at  this  time  but  should  be  corrected  at  tbe  owners*  earliest  con¬ 
venience.  As  the  location  of  the  seepage  is  sufficiently  below  the  top 
of  the  tUm  to  preclude,  utilizing  the  sa.-.e  re t hod  of  groutin’  as  previously 
used,  it  is  reco::*neut!ed  that  treatnent  be  applied  instead  to  the  downstream 
'"face.  A  cementitious,  capillary  vstc-rp: oof i r.«  no.terial  ..hould  he  employed 
to  real  the  v.orter  joints,  civ.ilar  to  the  product  v-VJde  available  by  Ve.ndex 
Inc.  of  St.,  a  ford,  Connecticut. 

If  -  _i  can  be  of  any  further  nsj J  stao.ee  in  tliis  natter  please  do  r.ot  hesi¬ 
tate  to  contact  us. 

Sincerely  yours. 


J. A.  WEISS 

Chief,  Dogi nearing  Division 


INTERIM 


REPORT 


NORTH  LAKE  ASSOCIATION 
ARMONK,  NEW  YORK 

DAM  INSPECTION 
File  No  .  71-145 


June  11,  1971 

Visual  inspection  by  Chas.H.  Sells,  Inc.,  June  10  and  11,  1971. 


DESCRIPTION 

Located  at  the  southeast  end  of  North  Lake,  Windmill  Farms, 
Armonk,  New  York. 

A  concrete,  stone  masonry-faced  dam,  'approximately  500  feet  in 
length,  35-40  feet  (maximum)  in  height.  Outward  curving,  in 
alignment,  with  two  large  formed  buttresses  and  a  center-located 
spi  I  I  w a  y  . 

There  is  a  pipe  at  the  foot  of  the  dam,  controlled  by  a  wheel- 
operated  gate  valve,  to  permit  drainage  of  the  lake.  At  the  out¬ 
flow  cf  the  pipe,  there  is  a  formed  area  way  to  receive  waler  from 
the  spillway  (and/or  the  pipe)  to  prevent  erosion  at  the  base  of 
the  dam  . 

The  dam  is  apparently  anchored  to  the  ledge  rock  evident  at  each 
end  of  it. 

At  the  base  of  the  dam.  Windmill  Road  runs  transversely  across 
the  face  and  perimeter  of  the  dam,  with  a  pipe  culvert  passing 
beneath  the  road  from  the  base  of  the  spillway  to  the  natural  stream 
bed,  continuing  to  Long  Pond  to  the  southeast. 
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CONDITIONS  EXISTE.NT 


There  is  no  evidence  of  any  settlements,  heaving,  deflections  or 
lateral  movement  of  either  the  concrete  structure,  the  adjacent 
rock  ledges  or  the  earth  in  the  vicinity  of  the  top  or  bottom  of  the 
da  m  . 

Very  minor  crocking  of  the  concrete,  or  separation  of  the  stone 
facing  is  evident.  Most  minor  cracking  hos  been  caulked  in  the 
past,  as,  similarly,  minor  repointing  of  the  stone  masonry  is  vis¬ 
ible,  demonstrating  an  active  maintenance  program  as  required. 

The  only  wearing  of  concrete,  (and  very  minor),  is  just  below  the 
crown  of  the  dam,  on  the  lake  side,  at  high  water,  probably 
caused  from  some  ice  action.  This  condition  is  almost  completely 
confined  to  the  lake  side  of  the  dam  at  the  narrow  end  of  the  lake 
toward  the  westerly  end  of  the  dam.  All  other  concrete  surfaces 
are  weathered,  apparently  originally  placed  concrete,  in  sound, 
smooth  condition. 

There  is  no  evidence  of  active  leakage.  There  are  possibly  o 
half-dozen  "wet"  or  damp  areas,  relatively  small  in  size,  with 
no  visible  moisture  movement,  and  .localized  ond  minimal  in  ex¬ 
tent,  as  evinced  by  no  tracings  of  water  to  the  base  or  away  from 
the  dam . 

As  stated,  there  is  no  evidence  of  erosion  of  earth  slopes  at  the 
dam  or  the  road  at  the  spillway  area,  nor  is  there  any  evident 
exposure  of  foundation  caused  by  prior  erosions. 


CONCLUSION 

From  the  preliminary  visual  inspection,  the  dam  appears  to  be  in 
sound,  stable  condition.  Except  for  minor  caulking  required,and 
cleaning  out  of  the  areaway  of  the  spillway  at  the  base  of  the 
dam,  there  is  no  recommendation  for  corrective  action  required. 

The  action  of  the  gate  valve  was  not  inspected.  However,  the 
mechanism  at  the  top  of  the  dam  appears  in  operable  order. 

It  is  recommended  that  the  Final  Report  may  only  be  prepared  upon 
the  availabilily  of  construction  plans  and  other  data. 


April  17,  1964 


Mr.  Raymond  Johnson,  Building  Inspector 
Town  Hall 
Armonk,  New  York 


Dam  -  North  Lake 
Windmill  Farms 

Dear  Mr.  Johnson: 

Pursuant  to  your  request,  I  have  reviewed  the  condition  of  the  dam 
at  North  Lake,  Windmill  Farms,  with  respect  to  a  wet  area  observed  on  the 
face  near  the  westerly  circular  abutment  and  about  ten  feet  below  the  lake 
water  level. 

\ 

First  of  all,  it  was  necessary  to  investigate  the  initial  stability  de¬ 
signed  in  the  structure.  The  section  and  dimensions  used  in  an  analysis  were 
based  on  the  original  drawings  which  were  loaned  to  you  by  the  owners  and  on  field 
measurement  which  indicate  that  several  changes  were  made  in  the  design  during 
construction. 

The  check  analysis  was  based  on  a  condition  where  the  dam  acts  as  a 
single  arch  with  fixed  ends,  and  on  the  assumption  that  the  entire  cross  section, 
including  the  stone  facing  on  the  downstream  side,  was  an  integral  part  of  the 
arch.  On  this  basis,  the  maximum  and  minimum  stresses  appear  to  be  of  the 
proper  range  fer  dama  of  this  type  with  the  maximum  on  the  compression  side 
520  PSI,  and  on  the  opposite  side  20  PSI,  Btill  in  compression. 

The  seepage  through  the  dam  occurB  in  the  vicinity  of  the  vertical 
joint  near  the  west  abutment.  There  are  indications  that  the  mortar  joints  be¬ 
tween  some  of  the  stones  in  the  area  are  deteriorating.  The  leak,  therefore, 
must  not  be  ignored  and  could  be  of  serious  concern  in  the  future  if  a  further 
weakening  of  the  joints  ohould  occur.  Computations  indicate  that  without  the 
stone  facing,  the  compressive  stresses  will  increase  about  30%,  and  that  tensile 
stresses  might  develop. 

It  is  recommended  that  the  owners  be  urged  to  investigate  the  cauce 
of  the  leak  in  the  near  future.  The  plans  indicate  that  the  joint  i6  sealed  by  cop¬ 
per  flashing  which  may  have  failed.  The  initial  step  might  be  to  drop  the  water 


>tr.  Raymond  Johnson 
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April  17,  1964 


level  gradually  and  observe  its  relation  to  the  leak.  There  is  also  a  possibility 
that  cracks  may  Jihve  occurred  near  the  joint,  thus  allowing  the  water  to  seep 
through  the  structure.  Appropriate  sealers  are  available  for  either  situation. 

In  conclusion,  it  is  my  opinion  that  the  leak  should  be  remedied  be¬ 
fore  another  winter  season. 


Yours  very  truly, 


Ralph  MacDonald 


CIIAS.II.  SELLS 
IiXC. 
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CIVIL  ENGINEERS  &  SURVEYORS 

409  MANVIUt  HOAD.  (>tf  ASANTVIilf.  H.  T.  10570 
914  769-1520 


June  17,  1971 


I  NORTH  LAKE  ASSOCIATION 
!  ARMONK,  NEW  YORK 

DAM  INSPECTION  -  FINAL  REPORT 
FILE  NO.  71-145 


North  Lake  Association 
Windmill  Farms 
Armonk,  New  York  10504 

At  ten  Hon:  Mr.  Ralph  A.  Bankes,  Sr.,  Vice  Pres. 


Gentlemen: 

As  requested  by  your  Association,  the  Final  Report  on  the  North  Lake  Darn  is  hereby  forwarded. 

Thank  you  for  the  opportunity  of  serving  you  in  out  professional  capacity.  Please  call  upon  us 
should  you  again  require  our  assistance. 


EHPS:gs 


Very  truly  yours, 

CHAS  .  H  .  SELLS,  INC  . 


Encls:  Final  Report  (Triplicate  ) 


FINAL  REPORT 


NORTH  LAKE  ASSOCIATION 
ARMONK,  NEW  YORK 


DAM  INSPECTION 
File  No.  71-145 


June  17,  1971 


Examincfion  of  Available  Data  and  Dr  a  wings.  Final  Report: 


Contact  was  made  with  several  agencies  of  the  Town  of  North 
Castle  and  Westchester  County  which  would  have  jurisdiction 
of  construction  in  the  area  including  the  dam. 

The  construction  pre-dafed  the  lav/  requiring  County  responsibility 
therefore,  no  plans  of  the  construction  are  available  from  County 
sources  . 

Discussions  with  the  Town  Engineer  (  Mr.  Edward  Ahneman  )  ,  Town 
of  North  Castle,  revealed  the  existence  of  a  report  by  an  Engineer, 
Mr.  Ralph  L.  MacDonald,  duted  April  17,  1964,  prepared  at  the 
request  of  the  Town  Building  Inspector.  This  report  and  accompanying 
sketch  is  on  file  at  the  North  Castle  Town  offices. 

According  to  his  report,  Mr.  MacDonald  prepared  his  sketch  from 
original  Construction  Drawings  loaned  to  the  "owners"  of  the  dam 
at  that  time  (  which  drawings  apparently  are  no  longer  available  ) 
and  measurements  made  in  the  field  by  Mr.  MacDonald. 

Mr.  MacDonald's  report  included  both  an  initial  stability  design 
analysis,  an  inspection  of  an  apparent  leak  in  the  dam  and  some 
deterioration  in  some  mortar  joints  between  the  stones  in  the  masonry 
facing  of  the  dam. 

The  report  indicated  structural  stability  "within  the  proper  range 
for  dams  of  this  type". 
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Reco  mmend  a  t  io  ns  for  repair  made  in  the  report  were  apparently 
followed  as  there  is  little  or  no  evidence,  at  this  time,  of  any 
of  the  conditions  described. 


FINAL  CONCLUSION: 


The  existence,  in  the  official  Town  of  North  Castle  files,  of  a 
relatively  recent  requested  and  accepted  "stability"  report  and 
the  visual  inspection  performed  by  this  office  (please  refer  to 
our  "Interim  Report"  to  the  North  Lake  Association,  dated  June 
11,  1971  )  is  the  basis  then  of  our  final  conclusion:  That  the  dam 
is  satisfactorily  providing  the  function  for  which  it  was  designed, 
and  that  except  for  the  minor  corrective  actions  recommended  in 
our  "Interim  Report",  there  ate  no  futher  recommendations  to  be 
made  by  this  office. 


EH  PS:gs 

Encls:  Drawing -Sketch  of  Dam 


Respectfully  submitted. 
CHAS.  H.  SELLS,  INC. 


